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PREFACE
This test report is comprised of three separate reports'each
covering a distinct phase of testing of the Engineering Test
Unit as follows:
Thermal/Vacuum Test
Vibration Test
Shock Test
TEST REPORT: ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, THERMAL/VACUUM TEST
TEST REPORT : ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, THERMAL/VACUUM TESTING
INTRODUCTION
The Engineering Test Unit of the Electron-Proton Spectrometer
(EPS) was taken to Building 33, Ultra-High Vacuum Space
Chamber Facility., NASA/MSC for thermal/vacuum testing over
the period 27 September - 1 October 1971 inclusive as called
for in LEG document EPS-435, Verification Plan for Electron-
Proton Spectrometer, Appendix B.
PURPOSE
The purpose of the test was to confirm the thermal analysis,
verify that the thermal design would control the temperatures
of the instrument within the required limits and show that the
electronics package would operate satisfactorily when sub-
jected to the thermal environment.
DESCRIPTION
The EPS Engineering Test Unit reflects a design change from the
Thermal Test Unit previously tested. It has been modified to
provide vibration isolation of the electronics, which neces-
sitated some changes to the thermal design. This revised
design is shown diagramatically in Figure 1.
The Engineering Test Unit reflects the proposed 'flight' design
in all respects. Temperature data for the electronics package
and detectors was provided by the temperature monitors that are
part of the EPS electronics, and read out from the Bench Test
Equipment (BTE) display.
1
TEST DESCRIPTION
T-
The EPS Engineering Test Unit and the BTE were taken to
Building 33, NASA/MSC on the 26 September 1971, to be sub-
jected to the thermal/vacuum test conditions. The same test 6
fixture that had been used for the Thermal Test Unit was
used for the Engineering Test Unit (for a description of the
test fixture, see LEG EPS-518, Electron-Proton Spectrometer
Thermal Test Unit, Thermal/Vacuum Test Report).
The Engineering Test Unit was mounted to the test fixture ,
©
installed in chamber 'N', the chamber door closed and pump
down started. Testing started at 0300, 27 September 1971.
The instrument was subjected to the test cases shown in Figure 2,
and data was monitored via the BTE and recorded. Test cases
were not run in the sequence specified in Figure 2. They were
run in the sequence shown by Figures 3 through 9. This con-
tinued until all of the test cases had been run.
After running test case 6, a decision was made to drop test
case 7 and re-run test case 6 without the '0-ring' seal under
the flange.
TEST RESULTS .
Figures 3 through 9 show time/temperature curves of the
detector and electronic package, together with the power
profile, for each of the test cases run. Appendix A gives
the log sheets for the complete test series. Figure 10
shows the temperature limits placed on the Engineering Test
Unit and Figure 11 shows the temperatures reached during
test together with the worst case temperature predicted by
the thermal analysis for each test. case.
Comparison of the test temperatures with the required tempera-
ture limits show that, with the exception,of the first run of
case 6, they are satisfactory. Test case 6 was marginal on
the detector temperature; re-running this case showed that the
'O'ring' seal had had excessive squeeze on it, creating an
excessive heat-leak between the high skin temperature .of the
fixture and the mounting flange. Also, the vibration isolators
are not as great a heat barrier as had been hoped for. However,
the rerun of case 6 was within the required limits / although
greater than the predicted temperatures.
Appendix B summarizes the Power System Performance during the
test runs. Appendix C shows results of the functional tests
conducted at the end of each test case.
CONCLUSIONS
Generally, the test confirmed the analytical approach of the
thermal analysis and verified that the thermal design will
control the temperatures of the instrument within the required
limits. The functional tests showed that the instrument will
function properly when subjected to the thermal/vacuum
environment.
The conditions during test case 6 are based on a worst case
situation, the skin and cavity temperatures of the test
fixture being the worst case values provided by NAR/Downey
and the heat flux input being the worst case situation that
could be justified. It is not anticipated that all these
parameters would combine under actual conditions. Hence,
test case 6 is considered adequate.
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Appendix A
Thermal-Vac Test Data
-- 4-
4- ur"
-2/7
•24.^
•113
•tt*
-32. /
-JJ.Z
-X.L
•S7.9
•39.3
-*>,7
- V 7 . 7
-77.7
-J1 4
31
,p
-/r, 7
-n" /
- / ? .&>
-27.3
-23-4-
-2^.^
-3ft 3
-^.3
-•it.?
- 16, 2
-377
•v./
- V o - 3
-v / . /
OFP\
^
A
Y
^>A/
GZi2C
i e. V_
-•<=?•
•
-1 1 I
A1
..0.8J.Q
-26.0
"TV
-2.0.6;
.-_ j. _ .
_;_ _(.__ j._ _
/£»<£> 0
-12,3 .
-
I—J-
i -r
1 .... ///5-
:25;^
-27 z.
/i?_a_.
: -H-/.7
. -¥2./
:*•
-47.7
-92,3
-5/.D
-W.I
-ss. 6,
- f t , 7
57.7
-tf.tf
V '
-67.*
-45",3
- e>5~ift
-U.5
OA/
}
i'
^V
^/cp
A
^PP
Pef
J /
i H

• t" "T-
-r
p
i-
i
Q&'JG
.?. 7-2
.?%&.
*0O
.f . &. 7
h o d
I - 2 C
* '* \~
f /A 3
!/-//• 3
-
•$- f . ST.
-t-l/.O
J7.00
1710
3 1.1
- .4
f
n.3
/Sr
•*•'.*
r-2..
7-0
2-ZJ
37
3-', 7
It-
VY.1
^77
ir/.o i
OFF
o.
OF? -
OFf
(rv
OFF:.:.
V
OF£
T.C .&J
• J !
/=ac;;:Y=;:=;?v«>c~Y"OC>i
JuL-'i
71. Der
.-i -
2L
4....
0:0_
•IP•llX
i I
£,.<?_
ib
t t&O
mo
/ i -SO .
~fi+
.7
~ - *•
.t
4%.d>.
34.33
*$•
Zl.
113
-.7
>W/
4.9**
4.421
4. 2/&
3,7^3
2:7 fZ
'Id. 1
:•>
B
97.
H3
??><*
37
75? 5
77.5-
9?. 2
77-6
34 .7
•it
5 - 1
ff.7
7?. 4
^.^
9$. 4
. 7
27.6
PZ.O
7.6
as
"f.7
12.0
2 033
—i—
TT
i i ..~;
t-:
: -.i 1 —

-U4--I
I
-
! j JA..QJL.
j_ i i
• H 1 T'
j „..
-t-
L— •
n
u*
i
._
-f-
-i-
Appendix B
Power System Performance
EPS-376
10-5-71
SUMMARY OK POWER SYSTEM PERFORMANCE
DURING THE
EPS ENG. TEST UNIT
THERMAL-VACUUM TESTING
A. INPUT-FILTER
Due to the test setup (i.e., the EPS mounted inside a
vacuum chamber) and a lack of the necessary test equipment,
it was not possible to perform any RFI/EMI testing on the
EPS during Thermal-Vacuum testing. Therefore, it is not
known whether the Input Filter met its design specifications
at the temperatures encountered during this test. However,
since the electronic components utilized in this subsystem
do not vary significantly with temperature and are insensi-
tive to vacuum, and since this unit had already passed an
EMI test at room temperature, it is assumed that the Input
Filter would have allowed the EPS to pass an EMI test at
any temperature within the operating limits specified for
the instrument.
Since both power supplies and the Heater Control circuit
were always within specification (see below), the Input
Filter could not have modified the primary power (+28 Vdc)
to these circuits. Therefore, the conclusion reached is
that the Input Filter performed as expected.
I
B. DETECTOR BIAS SUPPLY
The Detector Bias Supply met all of the performance
specifications during the Thermal-Vacuum testing. A summary
of its performance compared to the required specifications
is given below.
Specification
(Ref. EPS-4.1)
Input Voltage: 27.5 A 2.5Vdc
Input Current: I. < 30 ma @i n ~*""
28Vdc
Oper. Temp Range: -25°C to
+ 25°C
Surv. Temp Range: -50°C to
+ 50°C
Output Voltage: 350 -- 17.5Vdc
Peformance
Thermal-Vacuum Test
Operated at 28 ± 4Vdc
I. < 25 main —
Oporatod fron -45°C to
+ 43°C
346.9 ± 0.9Vdc over Temp
range of -45°C to + 43°C
C. LOW VOLTAGE POWER SUPPLY
The LVPS met most of the required specifications during the
Eng. Test Unit Thermal-Vacuum testing. The summary below
gives actual performance and the required performance.
Specification
(Ref. EPS-45)
Input Voltage: 27.5 ± 2.5Vdc
Input Current: I. < 557 main —
Oper. Temp Range: -25°C to
+ 2f)°C
Surv. Temp Range: -50°C to
+ 50°C
Performance
Thermal-Vacuum Test
Operated from 24 to 31Vdc
I. < 550 mai n *~
Operated from -45°C to
-f 43°C
'Q _' >
,' * • 4. • - :
Specified Measured •
Outputs: Outputs
+ 0.2
+ 8 -0.0 Vdc 8.05 to 8.08 -27°C <_ T <_ 23°C
+ 0.2
-8 -0.0 Vdc -8.08 to -8.13
+ 5 f 0'.3 Vdc 5.00 to 5.03
-5 ± 0.3 Vdc *-5.258 to -5.317
+ 25 /• 2.0 Vdc 25.56 to 25.64
-15 * 2.0 Vdc -16.63 to -16.73
3.0 ± .OJ Vdc 3.003 to 3.009
*Note that the -5 Vdc output was out of specification. This
output was out of spec, at room temperature (V = -5.317,
spec, allows -5.300). This is a result of generating both
the +5 output and the -5 output from one secondary winding
on the LVPS transformer. Since the load current for the +5
is approximately 900 ma and the load current for the -5 V
output is only approximately 120 ma there will be a considerable
difference in the two output voltages. It was decided to set
the output voltages of this winding with the +5 V output (i.e.,
adjust the number of turns on this winding to get a minimum
of +5.00 Vdc out and take whatever comes out for the -5 V).
Since tho -5 V output is out of specification by only 0.3%
worst case, this is acceptable.
D. HEATER CONTROL
During the Thermal-Vacuum testing, the internal skin
heaters turned on during Test Caso #2 (operating during a
cold orbit) when the internal package temperature had
reached -0.5°C. When the additional sjx watts were dissi-
pated within tho. EPS, the package ter.v.«: i a ture started .
B-.-3- .
increasing. The temperature was monitored for an additional
two hours and increased to +2.9°C during this time. It is
surmised that the package temperature would have eventually
reached +10°C and the heater would have turned off.
During Test Case #1 (operating during a hot orbit) the
package temperature started, out at -35°C. With all electronics
power on and the heaters on, the package temperature increased
to +9.5°C in seven hours. At this point, the heaters turned
off and the package temperature immediately stabilized at
-HO°C where it remained for the remaining eight hours of the
test.
Since during the course of the Thermal-Vacuum testing, the
EPS package temperature ranged between -45°C and +43°C,
it is obvious that the Heater Control Subassembly will
operate over and survive this temperature range.
B--4
r :
C":P:P;:
r.<
u
Q
<
os
o
Cn
W
EH
CJ
s
OS
o
QJ
EH
O
Z
*<:
rH
0
£>
+
H
O
:>
in
I
jj
rH
O
t>
if)
rH
1
O
i>
f)
IT.
rO
-f
£
ro
*>
i OU i
(N
•*"
JJ
rH
O
I?
co
I
~7j~
rH
O
£>
-(-
r . *- ~ -
4-i
rH
0
£>
lO
•h
n
£ U(U o
EH
•
ro cr» o^ vo ro r*-
O O Cn Cn CTI CO
CD CD 0*1 en CM o~^
• • • • • •
ro ro CN OJ CN (N
<y\ r — r^ rH CN fN
fN rH CTi CO ro ^T
ro ro CN (N CN rH
in • m m m in in
I I 1 I I I
fN ro fN ro ^ ro
VO VD VD ;^ VD in
VD VD VD U? VD VD
rH rH rH rH rH rH
1 1 1 1 1 1
. . . . . .
VD VD m m m VD
r^ -31 -y <j* "5J" "=3*
ro ro ro ro ro ro
0 ^ * 0 ^ * ^ r o [ —
r- VD in in r^ fN
m m in m m m
fN fN (N fN fN fN
in rH (N vc CO CO
VD ro O en ro in
rH rH rH O O CTl
oo co co co co r-
1 1 1 1 1 1
^ l^1 ^1" ^ VD CO
rH CO VD in O fN
tH O O O O C\
co co oo co oo r^
•31 ^ ^T tj* VO VD
"=r ro (N rH r~ rH
O O O O &\ CTN
• • • • • •
m m in in ** . •*
ro ro rH o r~ "in
*^ CN rH tN ^3*
+ + + I I
l/J
f .':
C !
(•':
! '.
t'.i
CJ
Q
f£
0
Q
W
EH
U[J
OH
OS
o
CJ
•
CQ
4-1
rH
O|>
ro
rH
O
>
in
i
4J
rH
O
>
in
rH
1
4J
rH
O
>
0
in
ro
4J
rH
O
£>
1 C\Lj }
(N
+
4->
rH
O
>
CO
1
4->
rH
o
l>
O— f
4J
rH
o
£•"'
L".
-1-
i u
1' o
~: '
<j\ CA ro in i — rH
en o o o o o
CTi O O O O O
(N ro ro ro ro ro
cr> r^ r^- r- co co
fN rH rH o m VD
ro ro ro ro fN rH
in m in m m in
i I I I I I
fN ro r^ VD ro CN
VD VD VD VD 1^ VD
VD VD VD VD VD VD
rH rH rH rH rH rH
1 1 1 1 1 1
r\i rH ro oo ro co
VD VD VD VD f^ r^
^J* Tj» ^* *3« Tf Xj*
ro ro ro ro ro ro
in r^ ro CN VD o
VD VD VD VD m *3*
in m m in m in
CN fN CN fN fN fN
in rH rH r- CO CO
VD ro ro i — l - t^- o>
rH rH rH rH O CTl
co co co co co r-
1 1 1 1 1 1
**3* ^^ ^5* OO ^D OO
rH co co r- ^r vo
rH O O O O OS
CO CO CO CO CO p-
- • • -• "~" • ~~ * — • * — -.-— -' -
^T ^ fN CO O O
* j^* ro ro fN C) ^*
c o o o o en
• • « • • * •
in m in m in r^
ro ro rH o r- in
•^ 1" fN i — \ fN "^ 3*
+ + + I . I
H
WA
CQ
. t
Appendix C
Functional Test Results
Due to the time required to record a complete set of data
(approximately 45 minutes) the temperatures at a given time
may not agree exactly with those on the log sheets in
Appendix A. No effort has been made to reconcile these
discrepancies. The data is presented as recorded.
1
Date
9/22/71
9/27/71
9/27/71
9/28/71
9/28/71
. 9/29/71
9/29/71
i
10/3/71
Date
9/22/71
9/27/71
9/27/71
9/28/71
9/28/71
9/29/71
(9/29/71
10/3/71
Time
of Day
2200
0150
1710
0835
• 1908
1110
2240
1330
Time
of Day
2055
0025
1615
0800
1800
1100
2230
1430
[Disc. Outside Det
Test Conditions Ref. Temp Ter.p
Initial Checkout in Bldg. 33, no outer nous- Room Rxjo
ing or det. plate
EPS sitting on table in front of test Room Rooa
chamber/moving into test chamber
Test Case {2 ' 2.498 , -17°S
i : I
End of Test Case }3 j 2.493 i -52°}
i !
End of Test Case {4 j -70°i
End of Test Case SI (Det Bias On) j ; +5°F
: Test Case 86 (not in thermal equil) 2.502 +92
i
After second Test Case S6 Room Rooa
Outside i Plate
Test Conditions ; Temp Terap
Initial checkout in Bldg. 33, no outer housing j Room Room
or top plate |
Initial checkout in Bldg. 33, sitting on table in | Room Room
front of chamber •
Test Case 82 • -15T
End of Test Case S3 i -51°F
End of Test Case {4 I -70°F
End of Test Case {1 i : +5°p
; I
Test Case 86 (not in thermal equil) 92°F
After second Test Case 16
! "c.-f
Pwa
iit
' , C'C
-27*C
' -<?.^r
+ 1.1. o«r
M3.2-C
| +33.6":
Package
Terp
Rooa
Rooa
0°C
-27"C
-45CC
11.0'C
+ 43.2°C
+ 33.6°C
Discriminator Values
* i.f»
--**•
Ir 'S
;:.•*•«
.;,ri),.c
^
}
"
c
•s.t":
E l x l O
-1.4530
-1.4542
-1.4190
1.3940
1.3807
1.4300
1.4460
-1.4511
C
— . - — .
0.025
3.029
3.034
f
 0.029
" 0.029
51
 3.029
5
'
c
 0.034
i-c
 j 3.034
0
0
C
0
0
0
0
0
PI
-3.71
-P.
90
-3.7247
-3.6145
-3.5436
3.5159
3.6411
3.6845
-3.7033
ADC Valu
.050
.054
.054
.054
.054
.054
.054
0.
D. 2005 o
E2xlO
-1.3810
-1.3844
-1.3467
-1.3150
1.2928
1.360
1.3580
-1.3915
es
House
100
0.103
0.103
0.103
0.103
ikeep
—P.
1.0
utput req\
P2
-4.3610
-4.3685
- 4 . 2 4 2 4
-4.1449
4.1006
4.2752
4.2568
-4.3918
ing
D. C
00
1.007
1.007
1.002
1.002
0.103 '• 1.002
0.103 = 1.002
.059 0.108 ' 1.007
— - 1. 0>0i4_L°-059 0.108
+ 350
utput
2.00
aired for
E3xlO
-1
-1
-1
1
1
1
1
-1
.3480
.3510
.3105
.2740
.2560
.3210
.3190
.3545
50% coun
P3
-4.2290
-4.2370
-4.1289
3.9989
3.9445
4.141
4.1320
4.2513
ting
E4xlO
-1.2730
-1.2760
-1.2445
1.2160
1.2000
1.2560
1.2470
-1.2794
P4
-2.2985
"•(BTE
calls P6)
P5
-6.7770
-2.2971 -6.7873
\
-2 .2670
-2.1900
2.1640
2.2793
2.2632
-2.2983
V Monitor
0
2.004
2.008
2 .004
1.999
1.999
2.004
2.008
3.000
3.006
3.011
3.001
2.996
2.996
3.006
3.011
j
1.007 2.009 j 3.011
4.000
4.008
4.013
3.998
3.993
3.993
4.003
4 .900
4 .907
4.912
4.897
4.892 ~
4.892
4.902
4.013 ; 4.912
4.013 ; 4.912
-6.6290
6 . 4 6 0 0
6.3710
6.6780
6.4730
-6.7996
calls P5)
PG
-2.5470
-2.5483
2 . 4 9 2 4
2 .4300
2.3986
2.5230
2.4160
-2.5472
•-
Package
!
'Temp was
j
jwas 48.89
!
at end
4of runs
_ •
-
Date
Time
of Day Test Conditions
Outside Dot Fac>.jge
Temp Temp 7e~p
9/22/71 2125
9/27/71 0200
9/27/71 1700
9/28/71 0835
9/28/71 1800
9/29/71 1100
9/29/71 2230
10/3/71 I 1440
I
Time
Date of Day
r 9/22/71 j 2055
1
9/27/71 : 0200
9/27/71 1 1707
9/28/71 0800
9/28/71 1900
1 9/29/71 {• 1140
' .*!.
i , .
9/29/71 , 2240
i i "i
1
! 10/3/71 ! 1455
Initial Checkout in Bldg. 33, no outer housing Room
or detector plage
EPS in chamber - BRN hooking up Room
Test Case 82
End of Test Case §3
End of Test Case 84
End of Test Case ffl
Test Case 86 (not in thermal equilibrium)
1[
After second Test case 86 1
Det
Temp
Initial Checkout in Bldg. 33, no outer housing j Room
or detector plate . , ,
EPS in chamber | Room
Test Case 82 i -17"F
i
End of Test Case 13 j -Sl'F
I -51°F
End of Test Case t4 j ~68°F
-68°F
End of Test Case 81 ' +5°F
+ 5°F
. ' i
Test Case 86 (not in thermal equilibrium) . 93.2°F
.-' i 93.2°F
i After second Test Case 16
Room
Room
-17°F
-51°F
-70°P
+ 5°F
92°F
Package
Temp
Room
Room
o°c
-27°C
-27°C
-39"C
-39°C
Ill-C
+43.2°C
+43.2°C
+33.6°C
Roar,
Rocra
O'C
-2TC
-45'C
.H.O-C
•H3.2°C
OJ.6-C
B1IC —
Rate
•3
0
c
o
L-
e
C
)
>
+33.6°C
POLDOUT FRAME |
Leakage Current Tests
P.D. = +30.000 Vdc-
A B C D E
P.D = 40.000 Vdc
B C D
3.372 3.382 1.461 3.372 1.461 4.511 4.526 1.955 4.511 1.955
3.372 3.387 1.461 3.377 1.461
3.343 3.368 l.«l 3.353 1.447
3.324 3.340 l.*61 3.338 1.427
3.314 3.348 1-471 3.333 1.417
3.353 3.372 1.461 3.358 1.452
3.377 3.392 1.461 3.377 1.466
1 ; :
I 3.372 j 3.387 i 1-461 j 3.372 j 1.466
Resolution Monitor Values
4.516 4.530
4 .472 4.501
4.453 4 .487
4.442 4.477
4 .487 4.511
4.516 4.536
1.955' 4.516
1.955 4 . 4 8 2
1.955 4 . 4 6 7
1.965 4 .462
1.955 4 . 4 9 2
1.955 4.516
4.511 4.526 | 1.955 j 4.511
1.955
1.940
1.921
1.906
I
1.945 •
1.960 |
1.960
A
.875
i .904
.718
.718
.718
.718
.718
I 1.105
1.007
, 1.369
1.359
i .748
.748
; 1.124
j 1.124
0.923
0.968
B
1.877
1.305
.963
.845
1.994
1.975
1.960
2.737
2.742
4 .643
4.599
1.828
1.813
2.087
2.170
2 . 4 3 4
2.028
C
0.875
0.914
0.733
.723
.723
.723
.723
1.173
1.168
3.451
3.363
.733
.733
1.178
1.183
0.973
0.973
D
1.095
1.051
.963
.845
.904
.870
.865
1.227
1.007
1.240
2.028
1.975
.875
.865
1.427
1.574
1
1.188
1.188
E
1.329
1.139
1.920
1.593
1.662
1.588
1.588
2.673
2.654
4.565
4.511
1
1.432
1.432
1.628
1.774
1.442
, 1.471
BIIC
Rate
7.048K
7.039K
7.037K
7.031K
7.031K
7.031K
7.031
7.031
7.038
7.038
7.0368
7.0368
7.0392
7.0392
7.0361
7.0361
A
3.250
3.265
3.196
3.192
3.196
3.196
3.421
3.421
3.651
3.656
3.192
3.201
3.500
3.500
:
 3.309
3.309
B
4.521
4.179
4.799
4.795
4.775
4.795
-
5.000
5.000
5.000
5.000
4.658
4.697
5.000
5.000
4.702
4.692
C
1.857
1.926
1.588
1.642
1.642
1.642
1.691
1.691
3.372
3.309
1.711
1.706
2.913
2.913
1.950
1.950
D
2.972
2.952
2.776
2.805
2.810
2.035
2.933
2.928
3.338
3.319
_
2.830
2.845
3.421
3.440
; 3.025
3.045
E
1.989
1.808
2.268
2.248
2.385
2.253
'
3.177
3.182
4.687
4 . 6 2 4
2.126
,.2.146
2.537
2.507
2.170
2.087
;
. FOLDOUT FRAME •
TEST REPORT: ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, VIBRATION TEST
Time
Date of Day
9/22/71 1935
9/27/71 0045
9/27/71 1815
9/28/71 0825
: 9/28/71 1835
Test Conditions
Initial Checkout in Bldg. 33, with no outer
housing or top plate
EPS sitting on table outside test chamber
Test Case «2
End of Test Case S3
End of Test Case {4
9/29/71 1140 j End of Test Case tl
I 9/29/71 ; 2300
L._J,py.3/71_ 1300
Test Case 86 (not in thermal equilib)
After _second Tes_t_Case J6
Outside Det
. Temp Temp , Tezp
' • i-| . : -
'Room _ Room j p.oon
.Room Room Rooc
j -17°F !. 0°C
t
j '
j -52"F . -27»C
• i
-70T '. -4S°C
+5°F i +11.2*C
j
92°F 448.B'C
iRoom Room Rooa
FRAME /
Processor Values
Ifij.at - 2046 "
ftjtput «• 2048; 2032
P
,
6 Pf5
fit C2 E3 E4 P5 PI P2 P3 P4 P6
X X X X X X X X X X
a x x x x x x x x x
X X X X X X X X X X
J 5 X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
1 pps
Input = 2G2,142 =
Output = 260,096; 262,144
1/32 pps
Input = 33 ,554 ,430 =
Output = 0; 3 3 , 2 9 2 , 2 8 8
X X X X X X X X X X
El E2 E3 F-4 P5 PI P2 P3 P4 P6 | El K2 E3 K4 P5 PI P2 P3 P4 P6
X X X X X X X X X X
X X X X X X ' X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X
X X X X X X X X X X X . X X X X X X X X X
No Data Taken ; . - . --
X X X X X X X X X X X X X X X X X X X X
* Worked OK w/16,777,216 T = -38.4«C
. POLDOUT FRAME
TEST REPORT : ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, VIBRATION TEST
INTRODUCTION
On the 5th and 6th October 1971, the Electron-Proton
Spectrometer Engineering Test Unit was subjected to the
vibration testing called for in LEG document EPS-435 ,
Verification Plan for Electron-Proton Spectrometer,
Appendix 'A1.
PURPOSE
The purpose of the vibration test was to confirm the ability
of the EPS structural design to withstand the specified
vibration levels and to verify that the EPS electronics
would survive these vibration levels and operate satis-
factorily after being subjected to them.
DESCRIPTION
The EPS Engineering Test Unit consists of an electronics
unit, of similar construction to that proposed for 'flight1
units, mounted in a "flight-type1 electronics housing.
This in turn is mounted via vibration isolators inside an
outer structure. Figure 1 shows the general outline of
the instrument, together with the instrument axes and
Figure 2 shows the mounting arrangement in diagramatic
form.
TEST DESCRIPTION
Prior to vibration testing, the EPS Engineering Test Unit
received a thorough functional electrical checkout'at the
LEG Radiation Instrumentation Department/ to confirm that
the electronics was operational and to provide a baseline
for comparison after the test article had been vibrated
in each axis.
On the 5th October 1971, the EPS Engineering Test Unit was
taken to the NASA Vibration and .Acoustic Test Facility,
Building 45 at the Manned Spacecraft Center. The test
article was instrumented on the isolation mounting brackets
to provide data on the vibration input to the electronics
package and then mounted to the test fixture as shown in
Figure 3.
The Engineering Test Unit was then subjected to the 'R1
axis sinusoidal and random vibration levels as defined in
Appendix 'A1 . It xvas then removed from the test fixture
and returned to the LEG Radiation Instrumentation Department
for a functional electrical checkout. Upon completion of the
electrical checkout, the test article was returned to
Building 49 , mounted on the test fixture and subjected to
the 'X1 axis sinusoidal and random vibration levels of
Appendix 'A'. It was then removed from the test fixture
and again returned to LEC's Radiation Instrumentation
Department for functional electrical checkout.
On the morning of 6th October 1971, the test article was
again taken to Building 49 and placed upon the test fixture.
It was then exposed to the sinusoidal and random vibration
levels for the 'T' axis defined in Appendix 'A'. Upon
completion of this vibration, the Engineering Test Unit
was removed from the test fixture and returned to LEG for
functional electrical checkout. This completed the
vibration testing of the Engineering Test Unit.
.2
TEST RESULTS
- 4
r
The results of the functional electrical checkouts are
given in Appendix 'B1. The random vibration test inputs
and electronic package responses are shown in Figures 4
to 9 inclusive. When the test article was disassembled,
no loose screws or components were found, nor was there
any other indication of mechanical failure.
CONCLUSION
The test results show that the EPS Engineering Test Unit
completed vibration testing with no electrical failure or
anomaly attributal to vibration and without any mechanical
failure.
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APPENDIX 'A'
VIBRATION CRITERIA
Random:-
R-Axis
20 to 125 Hz
125 to 500 Hz
500 to 670 Hz
670 to 1100 Hz
1100 to 2000 Hz
+12 dB/oct increase
2.0 g2/Hz
-9 dB/oct decrease
0.8 g2/Hz
-9 dB/oct decrease
X-Axis
20 to 75 Hz
75 to 175 Hz
175 to 300 Hz
300 to 1000 Hz
100 to 2000 Hz
+6 dB/oct increase
0.085 g2/Hz
+6 dB/oct increase
0.25 g2/Hz
-6 dB/oct decrease
T-Axis
20 to 100 Hz
100 to 440 Hz
440 to 600 Hz
600 to 900 Hz
900 to 2000 Hz
+6 dB/oct increase
0.04 g2/Hz
+18 dB/oct increase
0.3 g2/Hz
-12 dB/oct decrease
For each of the above axes, duration is 140 seconds plus
10 seconds at 4 dB above the nominal.
Sinusoidal:-
Each Axis - Sweep from 5.-to 35 to 5 Hz at .25 g peak.
Sweep Rate - 3 octaves/min.
A-l
EPS-383
Appendix B
Functional Test Results
Time
Data of Day Test Conditions
10/5/71 0720 Base Line for Vibration
10/5/71
10/6/71 0807
10/6/71 1435
10/6/71 1745
10/7/71 0755
10/7/71 1503
After R-axis vibration
After X-axis Vibration
After T-axis Vibration
Rechecked E4 and P4
Pre-shock
Post shock
Disc. Outside Det , Pact.490
Ref. Terap Te.-np . Tery
2.502
Room + 37'C
35.7
2.502
2.502
2.502
2.502
. 36.5 'C
33.1'C
38.VC
35.5°C
36.5'C
**Bias on
Time
of DayDate
10/5/71 0630
10/5/71 1425
10/6/71 0835
10/6/71 1415
10-7-71 1635
Test Conditions
Base Line for Vibration
After R-axis Vibration
After X-axis Vibration
After T-axis Vibration
Post Shock
Outside i Plate , Package
Terap : Temp ; Te~p
Room • -*-37eC
' +34.S-C
+36.7°C
i
-r38.0°C
• • 37.8°C
Time
Date . of Day
10/5/71 0630
10/5/71 1425
'10/6/71 0845
10/6/71 1345
10/7/71 1635
Test Conditions
Base Line for Vibration
After R-axis Vibration
After X-axis Vibration
After T-axis Vibration
Post Shock
Outside
Temp
Room
i
Det
Tenp
Package
Ter^p
34'C
36.7'C
37.7'C
FRAME
tiscrininocor Values
P.O. 2005 Output Required for 50% Counting
I E2xlO I P2 E3xlO ' P3 I E4xlOf'l*iO PI
"-(DTE (GTE)
calls P6) calls P5)
P4 ! P5 P6
-3.6966 -1.3720] -4.3560 -1.3450
J,.!.f60 3.703 .' -1.3730 -4.3691 -1.3515
-4.2272 ' -1.2700 -2.3335' -6.7100;' -2.5194
-4.256 -1.2760 2.334 -6.740 -2.5294
-1,4460 -3.6974 -1.3720 -4.3541
1.«<7Q -3.7001 -1.371 -4.3538
-1,4470 -3.6476 -1.3680-4.3540
-1,4470 -3.7020 -1.3710 -4.3589
-1.3450 -4.2280
1.3446 '. 4.2278
1.3450 -4.2423
-1.3450 -4.2312
-1.2740 -2.3407 -6.7130 -2.5187
-1.3000 -2.3900 • -6.7010 -2.5144
-1.283 .' -2.3346
-1.275 ' -2.3169. -6.7140 2.5205
-1.2760 -2.3223 -6.7223 2.5222
ADC Values
Housekeeping +350 V Monitor
"-"
rc
C.025
0.034
0.039
0.034
'C 0.034
'C 0 .034
if-
0.050
0.059
0.059
0.059
0.059
0.059
0.100
0.108
0.112
0.108
0.108
: 0.108
leakage Current Test
•* P.O. = +30.00
A B C
3.377
j 3.377
'C . 3.377
C ' 1.377
C
 1.377
3.J87
3.387
3. 387
3.387
3.387
1.461
1.461
1.461
1.461
1.461
v ,u.
1.000
1.007
1.012
1.012
1.012
1.007
output -
2. 000
_
2.009
2.014
2.014
2.014
2.009
0 Vac ^*
D ' E
3.377 1.466
3.377 1.466
3.377 .-1.466
3.377 1.466
3.377 1.466
3.000
3.011
3.016
3.016
3.016
3.011
4.000
4.013
4.018
4.018
4.018
4.013
-« P.D.
A B
4.516 4.531
4.516 4.531
4.516 . 4.531
: i
4.516 4.531
4.516 4.531 ;
4.900
4.917
4.917
i 4.917
i
i 4.917
J 4 . 9 1 2
— 40.000 Vdc • "" ~ — -• ^
C ' D E
1.955 4.516 1.960 ;
1.955 4.516 1.960
1.955 4.516 1.960
1.955 ; 4.516 1.960
1.955 4.516 1.960
FOkDOUT
Time
Date of Day Test Conditions
10/5/71 0630 Base Line for Vibration
10/5/71 1205 After R-axis Vibration
10/6/71 0845 After X-axis Vibration
10/6/71 0845 After X-axis Vibration (second reading)
10/6/71 ' 1401 After T-axis Vibration
10/6/71 1401 After T-axis Vibration (second reading
10/7/71 1645 Post Shock
I 10/7/71 1645 : Post Shock (second reading)
i I
Det
Terap
Package I ax."
37°c
37°C ! c - 9 ' J
c
e
36.7 «
36.7
1
- .97:
.97:
37.9°C
37.9'C
37.8"C
37.8°C
Date
10/5/71
10/6/71
10/7/71
Time
of Day
1205
1535
1530
Test Conditions
After R-axis vibration
After X-axis "ibration
After T-axis vibration
Post Shock
Outside
Temp
Bnom
80«F
Det
Temp
I
Package
26°C
38.6°C
37.0"C
U-
-FRAME
p.eoolution .'lonitor Values
A
.973
.978
* '
.9726
.9726
' .992
.992
.997
B
1.383
1.388
1.398
1.388
1.413
1.413
1.437
1.427
C
1.002
1.002
.997
.997
1.022
1.022
1.031
1.031
D
1.188
1.183
1.301
1.300
1.310
1.305
1.505
1.544
E
1.149
1.149
1.158
1.158
1.183
1.178
1.188
1.193
Rate
7.049
7.051
7.052
7.052
7.0441
7.0441
7.0433
7.0433
A
3.319
3.319
3.309
3.314
3.309
3.309
3.314
3.314
B
4.150
4.154
4.149
4.164
4.125
4.145
4.145
4.150
C
2 .023
2.019
2.038
2.014
2.033
2.028
2.038
2 .033
D
3.060
3.069
3.358
3.416
3.495
3.489
3.490
3.553
J
E i
1.843 i
1.843
1.848
1.843
1.857
1.857
1.872 '•
1.872
Data Processor Values
rjc
1 pps
Input = 2046 =
Output = 2048; 2032
P6 P5
El E2 E3 E4 P5 PI P2 P3 P4 P6
x x x x x x x x x x
1 pps
Input = 262,142 = '
Output = 260,096; 262,144
El E2 E3 E4 P5 PI P2 P3 P4 P6
X X X X X X X X X X
-No Data Taken after X-axis Vibration -
x x x x x x x x x x
> " c X X X X X x x x x x
x x x x x x x x x x
x x x x x x x x x x
1/32 pps
Input = 33,554,430 =
Output = 0; 33 ,292,288
El E2 E3 E4 P5 PI P2 P3 P4 P6
X X X X X X X X X X
x x x x x x x ' x x x
x x x x x x x x x x
FOLDOUT FRAM0
TEST REPORT ; ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, SHOCK TEST
TEST REPORT: ELECTRON-PROTON SPECTROMETER
ENGINEERING TEST UNIT, SHOCK TEST
INTRODUCTION
On Thursday, 7 October 1971 the Engineering Test Unit of
the Electron-Proton Spectrometer (EPS) was taken to
Building 15 , NASA Manned Spacecraft Center to be subjected
to the Shock Test requirements of MIL-STD-810B, Method 516.1,
Procedure 1 as called for in LEG document number EPS-435,
Verification Plan for Electron-Proton Spectrometer,
Appendix E.
PURPOSE
The purpose of the Shock Test was to verify both the ability
of the EPS design to withstand the required shock level and
the electronics to operate satisfactorily after being sub-
jected to the shock requirements.
DESCRIPTION
The EPS Engineering Test Unit consists of an electronics
unit, of similar construction to that proposed for 'flight1
units, mounted in a 'flight-type.1 electronics housing.
This in turn is mounted via vibration isolators inside an
outer housing. Figure 1 shows the mounting arrangement
in diagramatic form.
i
TEST DESCRIPTION
Prior to shock testing, the EPS Engineering Test Unit was
subjected to a thorough functional electrical checkout at
the LEG Radiation Instrumentation Department to provide a
baseline for comparison after completion of the shock testing.
The test article was then taken to Building 15, NASA/MSC.
Configuration of the instrument was as shown in Figure 2,
which also references the test axes of the instrument.
The instrument was mounted in a simple box fixture, in
exactly the same manner as it would be mounted for use, and
set up in the drop test machine to drop in the -X axis.
Figure 3 shows a generalized view of the mounting.
The test article was then subjected to 3 drops in this axis.
On completion, the unit was realigned to the +X axis, and
the 3 drops were repeated. This sequence was repeated until
the instrument had been dropped three times in both directions
on each of its three mutually perpendicular axes - a total of
18 drops, thus completing this phase of the shock test.
The Engineering Test Unit was then returned to the LEG
Radiation Instrumentation Department, where it was again
submitted to the functional electrical checkout, and the
data obtained compared to the baseline data established
prior to the shock testing.
\\
TEST RESULTS '
The shock response of the electronics package was not
monitored during this test. Figure 4a shows the specified
shock pulse and Figure 4b shows typically the shock pulse
achieved. Figure 4c shows the drop test pulse in the -R
direction that deviated considerably from the norm.
Figure 5 gives the shock input levels and duration for each
test drop. """
Appendix A gives the results of the functional electronic
checkouts.
CONCLUSIONS
Examination of the test results show that the EPS Engineering
Test Unit operated satisfactorily after completion of the
shock testing, and it is concluded that the test article met
and passed the test purpose and requirements.
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Appendix A
Functional Test Results
See Appendix B of Vibration Test (second report) in this
compilation.
